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TESTING SUBSYSTEMS ON PLATFORMS 
FOR SOFTWARE APPLICATIONS 

BACKGROUND OF THE INVENTION 

The present invention relates to testing of software appli 
cations. More speci?cally, the invention relates to testing 
subsystems of a platform for software applications. 

Software applications are commonly designed to be 
executed on many different platforms. Each platform can 
have different operating systems, device drivers, ?le systems, 
cluster software and interconnects, storage hardware, soft 
ware and host bus adaptors (HBAs), and the like. It is an 
extremely challenging task to test subsystems (or changes 
thereof) of a platform for a software application. 

In order to illustrate why this task is so challenging, FIG. 1 
shows a diagram of examples of the capability and tested 
areas for a platform. Capability space 1 represents all the 
capabilities of a platform. The capability space is quite large 
and is not generally tested by platform vendors. However, it is 
common for platform vendors to test certain areas, which are 
shown as platform vendor tested areas 3. 

Application utility space 5 represents the capabilities of 
platform 1 that are utilized by a software application. As 
shown, application utility space 5 overlaps some platform 
vendor tested areas but is, for the most part, not tested by the 
platform vendors. 
An instance area 7 represents the capabilities that are uti 

lized by the application at a speci?c moment in time. As 
shown, this area is smaller than application utility space 5. As 
the application executes, instant utilization space 7 can 
shrink, grow and move around within application utilization 
space 5. 

Currently, some software applications are tested to cover a 
test area 9. As shown, the test area covers what may be utilized 
by an application at one instance in time. However, test cov 
erage 9 can be substantially less than application utility space 
5. Therefore, a running application will often exceed the 
bounds of test area 9 utilizing untested capabilities so there is 
a risk of failure and error. 

Testing tools exist (e.g., IOZONE) that allow users to do 
performance testing of subsystems (e.g., ?le systems). These 
tools typically produce comparative performance rates 
between various systems but do not provide debug informa 
tion if something goes wrong. Moreover, these tools are not 
designed with an application in mind. Therefore, these tools 
are similar to the test performed by platform vendors in that 
they are generic and not designed for testing subsystems on a 
platform for a speci?c software application. 

It would be bene?cial to have innovative techniques for 
testing software applications subsystems on a platform for 
software applications. Additionally, it would be bene?cial to 
test the full application utility space (and perhaps more). 

SUMMARY OF THE INVENTION 

The present invention provides innovative techniques for 
testing subsystems on a platform for software applications. In 
general, a test application calls platform (or hardware) depen 
dent subsystems directly (e.g., not through a generic applica 
tion interface). The testing application receives instructions to 
call the platform dependent systems, makes the calls, and 
analyzes the results. By calling the platform dependent sub 
systems directly, the subsystems can be tested more thor 
oughly than with conventional techniques and can be 
designed to test the actual application utility space. Addition 
ally, testing, reproducing and identifying bugs or incompat 
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2 
ibilities can be accomplished in a very short amount of time. 
Some speci?c embodiments of the invention are described 
below. 

In one embodiment, the invention provides a method of 
testing subsystems of a platform for a software application. 
Instructions to call the platform dependent subsystems are 
received. Calls to the platform dependent subsystems are 
performed according to the instructions to test the sub 
systems. Results from the calls to the platform dependent 
subsystems are then analyzed. The platform dependent sub 
systems can be subsystems of the software application, oper 
ating subsystems, device driver subsystems, hardware sub 
systems, and the like. 

In another embodiment, the invention provides a method of 
testing subsystems of a platform for a software application. A 
test application that is capable of performing calls directly to 
platform dependent sub systems. The test application receives 
instructions to call the platform dependent subsystems and 
performs calls to the subsystems according to the instructions 
to test the subsystems. Results from the calls to the platform 
dependent subsystems are then analyzed. In some embodi 
ments, the instructions are stored in a ?le that may be readily 
changed for more accurate testing. 

In another embodiment, the invention provides a method of 
testing the shared subsystems of a platform cluster. Such a 
cluster consists of a group of independent application plat 
forms linked by a high performance interconnect that share a 
carefully de?ned set of subsystems. In this environment, the 
testing application receives instructions to call the shared 
subsystems and uses the high performance interconnect to 
perform calls on each application platform according to the 
instructions to test the shared subsystems. Results from the 
calls made by each independent application platform to the 
shared subsystems are then collected, collated, and analyzed 
using the high performance interconnect. As with some other 
embodiments, the instructions to perform these tests are 
stored in a ?le that may be readily changed for more accurate 
testing. 

Other features and advantages of the invention will become 
readily available apparent upon review of the following 
description in association with the accompanying drawings, 
where the same or similar structures are designated with the 
same reference numerals. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows an illustration of the capabilities and tested 
areas of a platform and software application. 

FIG. 2 shows an illustration is similar to FIG. 1 except that 
the tested area of the software application fully covers the 
application utility space (and more) for a fully tested software 
application. 

FIG. 3 illustrates a block diagram of a computer system 
that can be utilized in association with embodiments of the 
invention. 

FIG. 4 shows an example of the multiple layers in the 
design of typical software applications. 

FIG. 5 shows an illustration of a test application that 
directly calls platform dependent subsystems in order to test 
them. 

FIG. 6 shows a ?owchart of a process of testing platform 
dependent subsystems of a software application. 
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FIG. 7 shows a diagram of a test application that receives 
instructions in a job?le, performs the instructions to test sub 
systems of the platform and analyzes results of the test. 

FIG. 8 shows a ?owchart of another process of testing 
platform dependent subsystems for a software application. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

In the description that follows, the present invention will be 
described in reference to embodiments that test subsystems 
on a platform for a software application, such as a database 
application. However, embodiments of the invention are not 
limited to any particular architecture, environment, applica 
tion, or implementation. For example, although embodiments 
will be described in reference to database applications, the 
invention may be advantageously applied to any software 
application. Therefore, the description of the embodiments 
that follows is for purposes of illustration and not limitation. 

FIG. 2 shows an illustration of the capabilities and tested 
areas of a software application utilizing an embodiment of the 
invention. Capability space 1, platform tested areas 3 and 
application utility space 5 are the same as in FIG. 1. With 
embodiments of the invention, instructions for testing sub 
systems, both platform dependent and independent, can be 
generated to test portions of application utility space 5. 
By increasing the portions of application utility space 5 

that are tested, a tested area 51 can be achieved where the full 
application utility space is tested. Additionally, the instruc 
tions can be designed to over stress the application for the 
platform such that a safety envelope 53 is achieved further 
insuring that the software application is fully tested for the 
platform. 

FIG. 3 shows a block diagram of components that can be 
present in computer systems that implement embodiments of 
the invention. A computer system 101 includes a processor 
103 that executes instructions from computer programs (in 
cluding operating systems). Although processors typically 
have memory caches also, processor 103 utilizes memory 
105, which can store instructions or computer code and data. 

A ?xed storage 107 can store computer programs and data 
such that it is typically persistent and provides more storage 
when compared to memory 105. At present, a common ?xed 
storage for databases is multiple (e.g., arrays) hard drives. A 
removable storage 109 provides mobility to computer pro 
grams and/or data that are stored thereon. Examples of 
removable storage are ?oppy disks, tape, CD/ROM, ?ash 
memory devices, and the like. 
Memory 103, ?xed storage 107 and removable storage 109 

provide examples of computer readable storage media that 
can be utilized to store and retrieve computer programs incor 
porating computer codes that implement the invention, data 
for use with the invention, and the like. An input 111 allows a 
user to interface with the system. Input can be done through 
the use of a keyboard, a mouse, buttons, dials, or any other 
input mechanism. An output 113 allows the system to provide 
output to the user. Output can be provided through a monitor, 
display screen, LEDs, printer or any other output mechanism. 
Anetwork interface 115 allows the system to interface with 

a network to which it is connected. The system bus architec 
ture of computer system 101 is represented by arrows 117. 
The components shown in FIG. 3 can be found in many 
computer systems. However, components can be added, 
deleted and combined. For example, ?xed storage 107 could 
be a ?le server that is accessed through a network connection. 
Thus, FIG. 3 is for illustration purposes and not limitation. 
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4 
FIG. 3 shows some of the hardware that can be present in 

computer systems that execute software applications. There 
are often multiple layers that operate above the hardware as 
illustrated by FIG. 4. 
A software application 201 is shown as the highest level in 

FIG. 4. Software application 201 represents a generic layer as 
the computer code is designed to operate on any platform. 
Layer 203 includes Application Programming Interfaces 
(APIs) of the software application that are speci?c to the 
operating system of the platform. Below that, a layer 205 
represents system level software on the platform such as the 
operating system, device drivers, and the like. Hardware 207 
represents hardware components of the system. 

With a database application, it is common for users to enter 
structured query language (SQL) statements. Software appli 
cation 201 interprets the SQL statements and performs the 
appropriate processing. Many statements result in calling 
APIs in layer 203, which in turn call APIs in layer 205, which 
in turn direct or access components in hardware 207. 
As shown, layers 203, 205, and 207 are platform depen 

dent. Although FIG. 4 shows exemplary layers, the invention 
can be advantageously applied to any number layers and any 
con?guration of the layers. 

Conventional database applications are tested in a manner 
similar to how a user operates the database (e.g., executing 
high level SQL statements). However, it takes one that is very 
knowledgeable in the software application and platform 
dependent layers in order to devise high level statements that 
fully test the platform dependent subsystems. In fact, it may 
be very dif?cult, if not impossible, to effectively stress test the 
subsystems utilizing high level commands. 

FIG. 5 shows an embodiment of the invention that includes 
a test application that directly calls platform dependent sub 
systems. Test application 251 can be conceptually thought of 
as being at the same generic layer as software application 201. 

Test application 251 can be designed to simulate the per 
formance and characteristics of software application 201. 
However, test application 251 can directly call platform 
dependent subsystems as shown. Thus, test application 251 
can be directed by high level commands like software appli 
cation 201, but can also receive instructions to call platform 
dependent subsystems directly. 
By allowing the platform dependent subsystems to be 

called directly, it is much easier to fully test the subsystems. 
For example, with embodiments of the invention, bugs or 
errors can be identi?ed in a matter of hours instead of days 
because the test application can be easily directed to stress test 
areas of interest. 

In some embodiments, software application 201 is not 
required to test subsystems of a platform with test application 
251. In other words, test application 251 can be utilized to test 
a platform regardless of whether a software application 201 
has been installed. In other embodiments, the test application 
functionality can be included in software application 201. 

FIG. 6 shows a ?owchart of a process of testing subsystems 
on a platform. As with all ?owchart shown herein, steps can 
be added, deleted, combined, and reordered without depart 
ing from the spirit and scope of the invention. 
At a step 301, instructions to call platform dependent sub 

systems are received. The instructions can be stored in a ?le, 
such as a text ?le that is easily modi?ed by test personnel. 
Details of one embodiment of the ?le (or job?le) will be 
describe below. 

Calls to the platform dependent sub systems are performed 
according to the instructions at a step 303. Additionally, calls 
can also be made to platform independent subsystems includ 
ing high level software application commands. 
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At a step 305, results from the calls to the platform depen 
dent subsystems are analyzed. The results of any test can be in 
many forms. For example, results can be pass/fail, perfor 
mance, reliability, characteristics, and the like. 

In one embodiment, the instructions for the test application 
are stored in a job?le as shown in FIG. 7. One or more job?les 
351 store instructions to test subsystems on the platform for a 
software application. A test application 353 receives the one 
or more job?les and the instructions contained therein. 

Test application 353 interprets each job?le and creates any 
internal data structures that are required to perform the 
instructions better contained in the job?le. The job?le can be 
a text ?le where each of the instructions has parameters that 
are readily identi?able by test personnel so that the job?les 
can be changed with ease. 

Test application 353 performs calls to platform dependent 
subsystems on platform 355. As the calls are being made and 
executed, test application 353 monitors platform 355 and 
creates results 357 indicating how the one or more sub 
systems performed. As mentioned previously, the results can 
be in many formats. 

In one embodiment, test application 353 is able to do 
concurrent input/ output (I/O) to multiple ?les or devices, as is 
common with database applications. A stream can be de?ned 
in a job?le that translates to a process with its own address 
space at one time. A process can do read, write, or a mix of 
both one of a speci?ed I/ O discipline, into multiple devices of 
different types, in a speci?ed pattern, for a certain period of 
time, and with a certain achievable rate. 
A stream can be speci?ed in the job?le to run on the same 

node or a remote node in a cluster. Streams in a cluster 
environment can be coordinated to work coherently during 
the test. Streams can also be coupled together if needed to 
capture I/O or other subsystem dependencies between them. 
For example, a stream emulating the database writer process 
can be coupled with a stream emulating the log writer pro 
cess. The streams can also be used to emulate the various 
database processes doing I/O in a system. 

Parameters relating to I/O can be easily manipulated in the 
job?le and the effects of doing do can be readily seen. This 
enables a user to effectively test the functional corners of an 
I/O platform very quickly. 

Within the job?le, each stream can have a target I/O rate 
speci?ed. The test application measures the I/O rate at a 
frequent interval to try to ensure that the actual rate of doing 
the I/O to/from the stream is as close the I/O rate as possible. 
Accordingly, it is possible to maintain a steady rate of doing 
I/O through the duration of the stream. 

The test application can provide accurate timing measure 
ments to monitor various activities like I/ O rates, write-order 
ing, and the like. The steady I/O rates and the ordering of 
various I/O activities can typically only be done through a 
precise timer or mechanism. Depending on the availability on 
a particular platform, the test application uses the real time 
system clock and measures time in the order of nanoseconds. 
Each stream can have two memory sections shared and 

private. The shared memory region can be used to keep the 
I/O buffers shared among a group of processes and the private 
area can be for data structures local to a process. The size of 
the shared memory region may be a con?gurable parameter in 
the job?le. 

The results of executing instructions from a job?le can be 
obtained in several different forms depending on the purpose 
of use. The pass/fail output for certi?cation of platforms, the 
overall and interval I/O for performance and reliability tests, 
and the graphical output for I/O characteristics. 
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6 
The test application can provide data validation where the 

I/ O to the devices can be validated on the next reading of the 
block in this mode. A preset pattern is written on the I/O 
device along with the checksum. While doing regular I/O, the 
checksum is veri?ed against the one from the recently read 
block to validate the I/ O to the block. 

Additionally, the test application can provide non-interfer 
ing event logging. Logging of I/O events occur to memory 
mapped ?les. A central logging server accepts logging 
requests from all the processes in the system with a speci?ed 
level and determines the appropriate time to dump the most 
recent contents to a ?le on a different ?le system. This can 
ensure that there is minimum interference between the I/O 
patterns of the streams and the I/O due to tracing. In some 
embodiments, users have the ability of specifying various 
logging levels as desired. 
Now that details of the job?le and functional speci?cations 

of the test application have been described, FIG. 8 shows 
another process of the testing subsystems of a platform for a 
software application. 
At a step 401, a job?le including instructions to call plat 

form dependent subsystems is received. The job?le can also 
call platform independent subsystems and can include many 
different parameters to de?ne the one or more tests in the 
job?le. 

The job?le is interpreted at a step 403 to create any internal 
data structures. At this step, the test application prepares data 
structures for executing tests de?ned by the instructions in the 
job?les. 

As at step 405, calls to the platform dependent subsystems 
are performed according to the instructions. The results of the 
instructions on the platform are noted and at a step 407, the 
results are analyzed. If the platform passes at a step 409, the 
user may be noti?ed accordingly. Otherwise, error messages 
may be displayed at a step 411. Additionally, the test appli 
cation could automatically enter a debug environment at a 
step 413 in order to attempt to isolate the problem. 

FIG. 8 shows an example where the test results in a simple 
pass/fail such as for certi?cation of platforms. Other tests 
could result in performance and reliability results or graphical 
output for I/ O characteristics. 
An embodiment of this invention for testing database clus 

ters is very similar in architecture and operation. A database 
cluster consists of two or more computer systems, each of 
which can be described by the block diagram in FIG. 3. These 
computer systems employ dedicated hardware, such as a set 
dedicated network interfaces 115, to implement a set of clus 
ter services. These services provide APIs as in layer 205 of 
FIG. 4 that communicate with cluster-dedicated hardware in 
layer 207. 

Access to these cluster services is provided by both oper 
ating system speci?c and application generic software layers, 
203 and 201 in FIG. 4 respectively. Test application 251 in 
FIG. 5 would communicate with these cluster services in a 
manner designed to simulate software application 201. The 
subsystem testing processes shown in FIGS. 6 and 7 could be 
conceptually the same but slightly different in embodiments 
that test database clusters. 

Differences could include, but are not limited to, exten 
sions to the format of job?le 351 to describe clusters and their 
operation, the ability of test application 353 to start and con 
trol processes on each computer system within the cluster, 
display special results and error messages that describe the 
performance of cluster services, and the like. 

While the above is a complete description of preferred 
embodiments of the invention, various alternatives, modi? 
cations, and equivalents can be used. It should be evident that 
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the invention is equally applicable by making appropriate 
modi?cations to the embodiments described above. For 
example, although the format and characteristics of job?les 
for some embodiments are described, embodiments of the 
invention are not limited to these speci?c features of the 
embodiment described herein. Therefore, the above descrip 
tion should not be taken as limiting the scope of the invention 
that is de?ned by the metes and bounds of the appended 
claims along with their full scope of equivalents. 
What is claimed is: 
1. A method of testing platform dependent subsystems of a 

platform for a software application, comprising: 
receiving a ?rst set of instructions to call a ?rst platform 

dependent subsystem to test; 
receiving a second set of instructions to call a ?rst platform 

dependent subsystem to test, wherein the ?rst platform 
dependent subsystem comprises a different platform 
from the second platform dependent subsystem; 

using a computer processor, based on the ?rst set of instruc 
tions received, generating ?rst commands for testing the 
?rst platform dependent subsystem as indicated by the 
?rst set of instructions, wherein the ?rst commands are 
compatible with the ?rst platform dependent subsystem 
and not compatible with the second platform dependent 
system; 

using the computer processor, generating a ?rst internal 
data structure associated with the ?rst commands, 
wherein the ?rst internal data structure is used when 
performing testing of the ?rst platform dependent sub 
system; 

transmitting the ?rst commands to the ?rst platform depen 
dent subsystem; 

using the computer processor, based on the second set of 
instructions received, generating second commands for 
testing the second platform dependent subsystem as 
indicated by the second set of instructions, wherein the 
second commands are compatible with the second plat 
form dependent sub system and not compatible with the 
?rst platform dependent system; 

using the computer processor, generating a second internal 
data structure associated with the second commands, 
wherein the second internal data structure is used when 
performing testing of the second platform dependent 
subsystem; 

transmitting the second commands to the second platform 
dependent subsystem; 

permitting testing of the ?rst platform dependent sub 
system by the ?rst commands during testing of the sec 
ond platform dependent subsystem by the second com 
mands; 

receiving ?rst test results from testing of the ?rst platform 
dependent subsystem using the ?rst commands; 

receiving second test results from testing of the second 
platform dependent subsystem using the second com 
mands; and 

analyZing the ?rst and second test results from testing of 
the ?rst and second platform dependent subsystems. 

2. The method of claim 1, further comprising 
performing concurrent input/output (1/0) to multiple ?les 

associated with the ?rst platform dependent subsystem. 
3. The method of claim 2, wherein the ?rst set of instruc 

tions comprises specifying of a ?rst stream that translates to a 
process with its own address space at one time, the process 
capable of performing a read, write, or both, of multiple 
devices. 

4. The method of claim 3, wherein the ?rst stream com 
prises an ordering of write activities and the analyZing results 
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8 
from the ?rst commands to the ?rst platform dependent sub 
system comprises measuring a total time of the ordering of 
write activities of the ?rst stream. 

5. The method of claim 4, wherein the ?rst set of instruc 
tions comprises a second stream that concurrently outputs 
data while accepting the output of the ?rst stream. 

6. The method of claim 5, wherein the ?rst set of instruc 
tions further comprises a parameter to set an input/output 
(l/O) rate of the ?rst stream. 

7. The method of claim 3, wherein an output of the ?rst 
stream comprises writing a pattern and a ?rst checksum asso 
ciated with the pattern, and the analyZing the ?rst and second 
test results from testing of the ?rst and second the platform 
dependent subsystems comprises verifying a second check 
sum calculated for an output block of the second process 
against the ?rst checksum. 

8. The method of claim 5, further comprising capturing 
dependencies between the ?rst and second streams, wherein 
the analyZing the ?rst and second test results from testing of 
the ?rst and second platform dependent subsystems com 
prises evaluating the captured dependencies. 

9. The method of claim 3 wherein the ?rst stream emulates 
a database writer process. 

10. The method of claim 9, wherein the ?rst set of instruc 
tions comprises specifying a second stream that emulates a 
log write process. 

11. The method of claim 10 wherein the ?rst stream is 
coupled to the second stream to capture l/O dependencies 
between the ?rst and second streams. 

12. The method of claim 1, wherein the ?rst commands 
comprise performing a ?rst call to the platform dependent 
sub system, the ?rst call compri sing a ?rst stream having a ?rst 
address space, a second stream having a second address 
space, and an output of the ?rst stream is used as input to the 
second stream, wherein each stream has a shared memory 
section and a private memory section, and a shared memory 
section of the ?rst address space is accessible to both the ?rst 
and second streams while a private memory section of the ?rst 
address space is not accessible by the second stream. 

13. The method of claim 12, wherein a size of the shared 
memory section of the ?rst address space for the ?rst stream 
is con?gurable via a parameter of the instructions. 

14. The method of claim 1, wherein the software applica 
tion is a database program. 

15. The method of claim 1 wherein the ?rst set of instruc 
tions to call the ?rst platform dependent subsystem comprises 
a ?rst test to be performed on the ?rst platform dependent 
subsystem. 

16. The method of claim 1 comprising: 
based on the ?rst set of instructions received, generating 

third commands executable on the ?rst platform depen 
dent subsystem. 

17. The method of claim 16 comprising: 
sending the third commands to the ?rst platform dependent 

subsystem. 
18. The method of claim 1 wherein the ?rst commands to 

the ?rst platform dependent subsystem are native to the ?rst 
platform dependent subsystem. 

19. The method of claim 1 further comprising: 
performing ?rst calls to the ?rst platform dependent sub 

systems according to the ?rst set of instructions, wherein 
the ?rst calls are performed to the ?rst platform depen 
dent subsystem without a middle layer. 

20. The method of claim 1 wherein calls are performed 
with native commands to the platform dependent sub systems 
according to the instructions to test the subsystems. 
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21. The method of claim 1 wherein the ?rst calls are dif 
ferent from the instructions. 

22. The method of claim 1 wherein the calls do not include 
the instructions. 

23. The method of claim 1 wherein the ?rst set of instruc 
tions comprises specifying of a ?rst stream and a second 
stream, the ?rst stream capable of translating to a process with 
its own address space at one time, the second stream capable 
of translating to a process with its own address space at one 
time, wherein the ?rst and second streams are coordinated to 
work coherently during the test to capture dependencies 
between the ?rst and second streams. 

24. The method of claim 23 wherein the ?rst stream is a 
database writer process and the second stream is a log writer 
process. 

25. A computer program product embodied in a computer 
readable storage medium that tests platform dependent sub 
systems of a platform for a software application, comprising: 

computer code that receives ?rst instructions to call a ?rst 
platform dependent subsystem; 

computer code that receives second instructions to call a 
second platform dependent subsystem, which is differ 
ent from the ?rst platform dependent subsystem; 

computer code that performs ?rst calls to the ?rst platform 
dependent subsystem according to the ?rst instructions 
to test the ?rst platform dependent subsystem, wherein 
the ?rst calls are in a format directly executable by the 
?rst platform dependent subsystem and not directly 
executable by the second platform dependent sub 
system; 

computer code that generates a ?rst data structure associ 
ated with the ?rst calls, wherein the ?rst data structure is 
used when performing a test of the ?rst platform depen 
dent subsystem; 

computer code that transmits the ?rst call to the ?rst plat 
form dependent subsystem; 

computer code that performs second calls to the second 
platform dependent subsystem according to the second 
instructions to test the second platform dependent sub 
system, wherein the second calls are in a format directly 
executable by the second platform dependent subsystem 
and not directly executable by the ?rst platform depen 
dent subsystem; 

computer code that transmits the second calls to the second 
platform dependent subsystem; 

computer code that permits testing of the ?rst platform 
dependent subsystem by the ?rst calls during testing of 
the second platform dependent subsystem by the second 
calls; 

computer code that receives ?rst test results from testing of 
the ?rst platform dependent subsystem using the ?rst 
calls; 

computer code that receives second test results from testing 
of the second platform dependent subsystem using the 
second calls; and 

computer code that analyzes results from the ?rst and sec 
ond calls to the ?rst and second platform dependent 
subsystems. 

26. The computer program product of claim 25, wherein 
the computer readable storage medium is at least one of a 
CD-ROM, ?oppy disk, tape, ?ash memory, system memory, 
or hard drive. 

27. The computer program product of claim 25 wherein the 
?rst set of instructions comprises computer code that speci 
?es a ?rst stream that translates into a process with its own 
address space at one time, the process capable of performing 
a read, write, or both, of multiple devices. 
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28. A method of testing platform dependent subsystems of 

a platform for a software application, comprising: 
providing a test application capable of performing calls 

directly to the platform dependent subsystems; 
the test application receiving instructions to call a ?rst 

platform dependent subsystem and a second platform 
dependent subsystem, different from a platform of the 
second platform dependent subsystem; 

the test application generating at least a ?rst call to test the 
?rst platform dependent subsystem based on the instruc 
tions, where the at least a ?rst call is compatible with the 
?rst platform dependent subsystem and not compatible 
with the second platform dependent system; 

the test application generating a ?rst data structure associ 
ated with the at least a ?rst call, wherein the ?rst internal 
data structure is used when testing the ?rst platform 
dependent subsystem; 

the test application performing at least a ?rst call directly to 
the ?rst platform dependent subsystem according to the 
instructions to test the ?rst platform dependent sub 
system; 

the test application generating at least a second call to test 
the second platform dependent subsystem based on the 
instructions, wherein the at least a second call is com 
patible with the second platform dependent subsystem 
and not compatible with the ?rst platform dependent 
system; 

the test application generating a second data structure asso 
ciated with the second commands, wherein the second 
data structure is used when testing the second platform 
dependent subsystem; 

the test application performing at least a second call 
directly to the second platform dependent subsystem 
according to the instructions to test the second platform 
dependent subsystem; 

permitting testing of the ?rst platform dependent sub 
system by the at least a ?rst call during testing of the 
second platform dependent subsystem by the at least a 
second call; 

receiving a ?rst test output from a test of the ?rst platform 
dependent subsystem using the at least a ?rst call; 

receiving a second test output from a test of the second 
platform dependent subsystem using the at least a sec 
ond call; and 

analyZing results from the ?rst and second calls to the ?rst 
and second platform dependent subsystems. 

29. The method of claim 28, where the test application 
emulates the software application. 

30. The method of claim 28, wherein the platform depen 
dent subsystems are subsystems of the software application, 
operating system subsystems, device driver subsystems, or 
hardware subsystems. 

31. The method of claim 28, wherein the instructions are 
stored in a ?le. 

32. The method of claim 31, wherein the ?le includes 
parameters for the instructions. 

33. The method of claim 31, wherein the ?le speci?es 
streams that execute as processes. 

34. The method of claim 33, wherein the ?le speci?es a 
target input/output (1/0) rate for the streams. 

35. The method of claim 33, wherein the test application 
measures an 1/0 rate for the streams at an interval. 

36. The method of claim 28 wherein the ?rst calls can 
comprise a ?rst stream and a second stream, and an output of 
the ?rst stream can be used as input to the second stream. 
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37. The method of claim 36 wherein the ?rst stream is a 
database writer process and the second stream is a log writer 
process. 

38. A computer program product embodied in a computer 
readable medium that tests platform dependent sub systems of 
a platform for a software application, comprising: 

computer code that emulates the software application as a 
test application capable of performing calls directly to 
the platform dependent subsystems; 

computer code that receives instructions to call the plat 
form dependent subsystems, wherein the instructions 
comprise a ?rst set of parameters and a second set of 
parameters, the ?rst set of parameters specifying a ?rst 
test to perform on a ?rst platform dependent subsystem 
and the second set of parameters specifying a second test 
to perform on a second platform dependent subsystem; 

computer code that generates ?rst calls for testing the ?rst 
platform dependent subsystem based on the instruc 
tions, wherein the ?rst calls are compatible with the ?rst 
platform dependent subsystem and not compatible with 
the second platform dependent system; 

computer code that generates a ?rst data structure associ 
ated with the ?rst commands, wherein the ?rst data 
structure is used for performing testing of the ?rst plat 
form dependent subsystem; 

computer code that performs ?rst calls to the ?rst platform 
dependent subsystem based on the instructions; 

computer code that generates second calls for testing the 
second platform dependent subsystem based on the 
instructions, wherein the second calls are compatible 
with the second platform dependent subsystem and not 
compatible with the ?rst platform dependent system; 

computer code that generates a second data structure asso 
ciated with the second commands, wherein the second 
data structure is used for performing testing of the sec 
ond platform dependent subsystem; 

computer code that performs second calls to the second 
platform dependent subsystem based on the instruc 
tions, wherein the ?rst platform dependent subsystem 
comprises a different platform from the second platform 
dependent subsystem; 

computer code that permits testing of the ?rst platform 
dependent subsystem by the ?rst calls and testing of the 
second platform dependent subsystem by the second 
calls; 

computer code that receives a ?rst test result from testing of 
the ?rst platform dependent subsystem using the ?rst 
calls; 

computer code that receives a second test result from test 
ing of the second platform dependent subsystem using 
the second calls; and 

computer code that analyzes results from the ?rst and sec 
ond calls to the ?rst and second platform dependent 
subsystems. 

39. The computer program product of claim 38, wherein 
the computer readable medium is at least one of a CD-ROM, 
?oppy disk, tape, ?ash memory, system memory, or hard 
drive. 

40. A system, comprising: 

hardware; 
hardware dependent software, executing on the hardware; 
a test application that receives instructions to call the hard 

ware dependent software, performs calls to the hardware 
dependent software and analyzes results of the calls to 

20 

25 

30 

35 

40 

50 

55 

60 

65 

12 
the hardware dependent software, wherein the test appli 
cation is capable of monitoring activity comprising l/O 
rates and write-ordering, 

the test application generates a stream that has two memory 
sections, a shared area and a private area, where the 
shared memory region is used to keep l/O buffers shared 
among a group of processes and the private area is used 
for data structures local to a process, and a size of the 
shared memory region is a user-con?gurable parameter, 
and 

the test application is capable of performing data validation 
where 1/0 to devices can be validated on a next reading 
of a block in a data validation mode, a preset pattern is 
written on an l/O device along with a checksum, and 
while doing a subsequent 1/0, the checksum is veri?ed 
against the one from a read block to validate an 1/0 to the 
block; and 

a logging server, coupled to the test application and the 
hardware dependent software, wherein the logging 
server accepts logging requests from all the processes in 
the system with a speci?ed level and determines an 
appropriate time to dump the most recent contents to a 
memory-mapped ?le on a disk-based ?le system. 

41. The system of claim 40, wherein the test application 
uses a real time system clock and measures time in an order of 
nanoseconds. 

42. The system of claim 40 wherein the test application that 
performs calls to the hardware dependent software com 
prises: 

the test application that performs ?rst calls to a ?rst hard 
ware dependent software; and 

the test application that performs second calls to a second 
hardware dependent software, wherein the second calls 
are different from the ?rst calls. 

43. The system of claim 42 wherein the ?rst hardware 
dependent software comprises different APls from the second 
hardware dependent software. 

44. A method of testing subsystems of a platform depen 
dent subsystem for a software application comprising: 

receiving instructions comprising ?rst information indicat 
ing a ?rst selected platform subsystem to test and second 
information indicating a test to be performed on the ?rst 
selected platform subsystem; 

receiving instructions comprising third information indi 
cating a second selected platform subsystem to test and 
fourth information indicating a test to be performed on 
the second selected platform subs stem wherein the ?rst 
selected platform subs stem comprises a different plat 
form from the second selected platform subsystem; 

based on the received instructions, generating ?rst com 
mands for the ?rst selected platform subsystem to per 
form the indicated test on the ?rst selected platform 
subsystem, wherein the ?rst commands are compatible 
with the ?rst selected platform subsystem and not com 
patible with the second selected platform subsystem; 

generating a ?rst data structure associated with the ?rst 
commands to be used when performing testing of the 
?rst selected platform subsystem; 

sending the ?rst commands to the ?rst selected platform 
subsystem, wherein the ?rst selected platform sub 
system will execute the commands; 

based on the received instructions, generating second com 
mands for the second selected platform subsystem to 
perform the indicated test on the second selected plat 
form subsystem; 
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sending the second commands to the second selected plat- analyzing test results from the commands sent to the ?rst 
form subsystem to be executed by the second selected and second selected platfonn subsystems_ 
platform subsystem; 

permitting testing of the ?rst selected platform subsystem _ 
by the ?rst commands and permitting testing of the 5 Stored In a ?1e~ 
second selected platform subsystem by the second com 
mands; and * * * * * 

45. The method of claim 44 Wherein the instructions are 
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